Knowledge, attitude and practice regarding dengue: a case study in Taman Temerloh Jaya, Malaysia by Nasaruddin, Nur Khairunnisa et al.
		

	
		
	
	





	



   	  	  	 	
	
	
	
	
    	
  	    
 	 	 	  !"#$ 	 	 	 
  	    
 
  
	 		   "# % 
  		 	
  "#   
&	 
	  %	   	 % 	   

    	 	 	  	
		
'"		%()*+,
-	.%		'&
(
%	/
	%(.
)**0.%-	.(	
	#	.!1 ($)*+)

		

	
		
	
				

		

	
		
	
		
		


		

  !"#
	     
	

	
 
	   		  
		   	    			

		
	 ! 	
	 
"    	 #	  	  $	!%
	!  	 & $   '	  	
'	  ($ 	   '	  #	% 	%
)		%*		%'	  $ '
	+"	%		&
 '	!  #	 	 
  	 $, 
	(	$
 
	 
	  -   		 . 
		   	    			
 	
								 !  
"-				 	( 		%
								

 .
		%	%	%		%
    $ 	 		 	   $    $	-  
  	 	  	 	-  	 	    

						-	- 
//	$$$ 	 
0	
1"1"#23."	
			

4&)*5/ +)
*!6!& 7!8%779:9&		%	)	-
2	
;	! 
*&
			

< "-+		%			=-#		-	%:>9?
/-@:>9A4&)*5/ +)
"3	 " &		:>9A
i

TABLE OF CONTENTS
   Page
Table of Contents  …..…………………………………………………………. i - iii
List of Tables  ......………………...…………………………………………… iv
List of Figures  .……………………………………………………………….. v
List of Abbreviations   ………………………………………………………... v
List of Symbols    ...………………………………………………………….... vi
List of Appendices   …………………………………………………………... vi
   
Chapter 1: INTRODUCTION
1.1 Background     .………………………………………………………… 1
1.2 Objectives     …..………………………………………………………. 3
1.2.1 General Objective   …………………………………………… 3
1.2.2 Specific Objectives   …………………………………………. 3
1.3 Hypothesis     ………………..………………………………………… 3
1.4 Literature Review    …………………………………………………… 4
1.4.1   Dengue Burden in Malaysia     ..……………………….......... 4
1.4.2 Manifestation of Dengue Virus Infection …………………… 4
1.4.3 Transmission of Dengue Virus ……………………………… 5
1.4.4 Principal Vector of Dengue …………………………………. 5
1.4.5 Prevention and Control of Dengue ………………………….. 6
1.4.6 Community Participation in Dengue Control and Prevention   7
1.4.7 Knowledge, Attitude and Practice Studies on Dengue ……… 8
   
 
ii

Chapter 2: MATERIALS AND METHOD
2.1 Study Design ……..…….…………………………………………....... 10
2.2 Study Area …………...……………………………………………….. 10
2.3 Study Population ……………………………………………………… 10
2.4 Sampling Method ……...……………………………………………… 10
2.4.1 Inclusion Criteria ………..…………………………………... 10
2.4.2 Exclusion Criteria …………..….………………………........ 11
2.5 Sample Size ….……………………………………………………….. 11
2.6 Data Collection ……………..……………………………………....... 11
2.6.1 Written Consent …………………………………………….. 11
2.6.2 Questionnaire ……………………………………………...... 12
2.7 Data Analysis ……………………………………………………........ 13
2.7.1 Scoring System ……………………………………………... 13
2.7.2 Statistical Analysis …………………………………………. 13
Chapter 3: RESULT
3.1 Socio-Demographic Distribution ……………………………………... 16
3.2 Distribution of KAP Level of Dengue ………………………………... 18
3.2.1 Knowledge of Dengue ………………………………………. 18
3.2.2 Attitude towards Dengue …………………………………..... 21
3.2.3 Practice of Dengue ………………………………………….. 23
3.3 Correlation between KAP of Dengue ………………………………… 25
3.4 Association of Socio-Demographic Factors with KAP of Dengue …… 27
3.4.1 Comparing Knowledge of Dengue between Different Groups
of Age, Race, Occupation and Educational Level   …………. 27
3.4.2 Comparing Attitude of Dengue between Different Groups of
Age, Race, Occupation and Educational Level   ……………. 29
3.4.3 Comparing Practice of Dengue between Different Groups of
Age, Race, Occupation and Educational Level   ……………. 31
3.5 Sources of Information ……………………………………………….. 33
iii

Chapter 4: DISCUSSION
4.1 Socio-Demographic Characteristics ……………………...... 34
4.2 Knowledge, Attitude and Practice Level of Dengue ……..... 35
4.3 Correlations between KAP of Dengue …………………...... 37
4.4 Factors Associating with KAP of Dengue …………………. 38
4.5 Limitations of the Study ……………………………………. 39
   
Chapter 5: CONCLUSION AND FUTURE WORK
5.1 Conclusion …………………………………………………………..... 40
5.2 Future Work ………………………………………………………….. 41
   
REFERENCES……………………………………………………................ 42
   
APPENDICES ……………………………………………………………….. 46
A Consent Form    ……………………………………………………… 46
B Questionnaire    ………………………………………………………. 48
  
  
iv

LIST OF TABLES  
Table No Page No
2.1 Scoring system for each response of KAP   …………………… 14
2.2 Scoring system for level of KAP   …………………………….. 15
3.1 Socio-demographic distribution of the respondents   …………. 17
3.2 Level of knowledge of dengue among respondents   …………. 18
3.3 Knowledge of respondents regarding dengue   ……………….. 19 – 20  
3.4 Level of attitude towards dengue among respondents   ………. 21
3.5 Attitude of respondents towards dengue   …………………….. 22
3.6 Level of practice of dengue among respondents   …………….. 23
3.7 Practices of respondents against dengue   …………………….. 24
3.8 Correlation between knowledge, attitude and practice of
dengue   ………………………………………………………. 25
3.9 Comparison of knowledge of dengue between different groups
of age, race, occupation and educational level   …………….. 27 – 28
3.10 Post-hoc analysis for knowledge of dengue between age groups 28
3.11 Post-hoc analysis for knowledge of dengue between
educational levels   …………………………………………… 29
3.12 Comparison of attitude of dengue between different groups of
age, race, occupation and educational level   ………………… 29 – 30
3.13 Post-hoc analysis for attitude of dengue between races   ……. 30
3.14 Post-hoc analysis for attitude of dengue between educational
levels   …………………………………………………………. 31
3.15 Comparison of practice of dengue between different groups of
age, race, occupation and educational level   ……………….. 31 – 32
3.16 Post-hoc analysis for practice of dengue between races   …… 32
3.17 Post-hoc analysis for practice of dengue between educational
levels   …………………………………………………………. 33
  
v

LIST OF FIGURES
Figure No.  Page No.
3.1 Correlation between knowledge and attitude of dengue  ..  25
3.2 Correlation between attitude and practice of dengue   ….. 26
3.3 Correlation between knowledge and practice of dengue  . 26
3.4 Sources of information about dengue   …………………. 33
  
  
LIST OF ABBREVIATIONS
AIDS  - Acquired Immunodeficiency Syndrome
CDC  -  Centers for Disease Control and Prevention
COMBI  - Communication of Behavioral Impact
DALY  -  Disability-Adjusted Life Year
DENV  - Dengue Virus
DF   -  Dengue Fever
DHF   - Dengue Hemorrhagic Fever
DSS   - Dengue Shock Syndrome
HIV   - Human Immunodeficiency Virus
IQR   - Interquartile Range
KAP  - Knowledge, Attitude and Practice
MOH  - Ministry of Health Malaysia
RNA   -  Ribonucleic Acid
SD  - Standard Deviation
SPSS   -  Statistical Package for Social Science  
WHO  - World Health Organization
YLD   -  Years of Life Lived with Disability
YLL   - Year of Life Lost
vi

LIST OF SYMBOLS  
Į  -  The type I error probability
m   - The ratio of control to experimental patients
n   -  Number of respondents/ Frequency  
N   -  Total number of respondents  
US$   -  Dollar of United States  
%   -  Percentage
&  -  And
<  -  Less than  
LIST OF APPENDICES
Appendix  Page No
A Consent form  47
B Questionnaire 49
  
1

Chapter 1
INTRODUCTION
1.1 BACKGROUND
Dengue is a viral disease found in urban most tropical and subtropical countries in the
world.  A major public health problem, it is affecting 50 to 100 million world
population residing in the endemic dengue area where there is constant presence of
the infection. The epidemics or outbreak of dengue causes not only human suffering, 
but it also puts a strain on the economy and health services of a country (World
Health Organization (WHO), 2012).  Dengue is a vector-borne infection, transmitted
principally by infective female Aedes aegypti and also by Aedes albopictus mosquito.  
caused by dengue viruses (DENV-1, DENV-2, DENV-3 and DENV-4) which are
flaviviruses (Heymann, 2008).   
In Malaysia, the first dengue case was reported in Penang in 1901 and the first
case of dengue hemorrhagic fever (DHF) was reported in 1962.  Since then, dengue
epidemics have become more frequent throughout the country (Poovaneswari, 1993).  
In 2008, there were 49,335 cases with 113 deaths reported in Malaysia.  It was the
highest incidence in the history of dengue in this country.  Consequently, the
Strategic Plan of Dengue Control and Prevention had been prepared in 2009 to reduce
the incidence and the burden of dengue in Malaysia (Ministry of Health Malaysia
(MOH), 2009).   
Temerloh District is one of the main epidemic areas of dengue in Pahang State
of Malaysia.  In 2007, Pahang recorded the highest dengue cases of 1,557 cases.  
Temerloh had recorded 156 cases in the same year and Taman Temerloh Jaya has
been identified as one of the main localities of dengue in Temerloh (Asrol Awang, 
2007).  However, the incidence of dengue still occurs in the residential area. 
Currently, dengue is still the most important vector-borne disease in this country.  In
2012, the incidence rate of dengue in Malaysia was 63.75 per 100,000 populations.  It
2
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is the highest incidence rate compared to other vector-borne diseases such as malaria
and typhus (MOH, 2012).   
  Knowledge, Attitude and Practice (KAP) survey is a quantitative method of
data collection which “quantifies and measures a phenomenon through the use of
questionnaires and statistical processing of the information collected” (The KAP
survey model, n.d. (p.5)).  According to Kaliyaperumal (2004), the knowledge
possesses by a community refers to their understanding of a health event.  The
attitude refers to their feeling towards the health event including any preconceived
idea that they may have towards it and the practice refers to the ways they actually
put their knowledge and attitude into actions.  
KAP survey also discovers the factors which are often the sources of
misconceptions and misunderstandings about a disease that become obstacles in
promoting a health program.  In addition, this survey helps to evaluate the
community’s behavior towards a disease and the effectiveness of health program
among the community.  Therefore, a KAP study was designed to collect information
regarding knowledge, attitude and practice of dengue from the residents in Taman
Temerloh Jaya. This study may help the public health authorities in evaluating the
effectiveness of community participation in this area to control and prevent dengue.  
The results from this study are highly anticipated to be beneficial to the community
health in this study area.  
   
  
3

1.2 OBJECTIVE
1.2.1 General Objective
To study the knowledge, attitude and practice of dengue among the residents in
Taman Temerloh Jaya, Temerloh, Pahang. 
1.2.2 Specific Objectives
1. To assess the level of knowledge, attitude and practice of dengue among the
study population. 
2. To evaluate the relationships between knowledge, attitude and practice of
dengue among the study population. 
3. To determine the factors affecting knowledge, attitude and practice of
dengue among the study population. 
1.3 HYPOTHESIS
1. The levels of knowledge, attitude and practice of dengue among the study
population are low. 
2. There are significant correlations between knowledge, attitude and practice
of dengue among the study population. 
3. Age, race, occupation and educational level have significant associations
with knowledge, attitude and practice of dengue among the study
population. 
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1.4 LITERATURE REVIEW
1.4.1 Dengue Burden in Malaysia
Dengue infection is a major health problem and represents a large economic burden
to communities and health services in a developing country such as Malaysia.  
Shepard, et al. (2013) in their review on the burden of dengue illness and its
economic cost in Malaysia estimated that the total economic cost for dengue in this
country is about 196 million Ringgit Malaysia (US$ 56 M) per year. 
  Dengue is ranked at ninth place in the top ten communicable diseases causing
Disability-Adjusted Life Year (DALY) burdens in Malaysia, where this unit is used
to describe the impact of a disease or injury not in just in terms of a shortened
lifespan but also considering the impact on health, quantifying the resulting time
spent with a reduced level of health. Dengue contributes 1.6% of all DALY burdens
(8,144 DALY) in 2008 in Malaysia (Shepard, et al, 2013).  On the other hand, 
according to the Ministry of Health, there were 16 deaths due to dengue fever (0.06
per 100000 population) and 118 deaths due to dengue haemorrhagic fever (0.42 per
100000 population) in Malaysia in 2010 (MOH, 2010a). 
1.4.2 Manifestation of Dengue Virus Infection
The principal symptoms of dengue infection are high fever, severe headache, retro-
orbital or ocular pain, myalgia or muscle pain, arthralgia or joint pain and rash.  
(Heymann, 2008). On the other hand, dengue hemorrhagic fever (DHF) is
characterized by fever, bleeding tendencies and thrombocytopenia or low platelet
counts.  The capillaries can become excessively permeable causing plasma leakage
which will lead to circulatory failure and shock in those patients which later can
cause death.  This severe condition is called dengue shock syndrome (DSS) (Centers
for Disease Control and Prevention (CDC), 2014).  
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1.4.3 Transmission of Dengue Virus
Human is the most important carrier and multiplier of dengue virus, which is
transmissible through the bite of a female Aedes mosquito after the symptoms appear
in the infected person (WHO, 2014). The Aedes mosquito will become infected after
it sucks blood with the dengue virus from a patient and can then transmit the virus to
another person. 
The transovarial transmission of dengue virus is an important factor to maintain
the spread of the dengue virus in a population.  Infected female Aedes mosquitoes can
also transmit the virus transovarially to their offspring.  Many studies confirmed that
the female Aedes mosquitoes can transmit dengue virus into their offspring
transovarially (Rohani, et al, 1997, Lee, et al., 1997 & Rohani, et al., 2007). 
1.4.4 Principal Vector of Dengue
Insects that transmit diseases are called vectors.  Aedes aegypti and Aedes albopictus
are identified as the principal vectors of dengue in Southeast Asia (Miyagi & Toma, 
2000).  These species have black and white scales on their abdomens and legs
(Service, 2004) that may differentiate them from other domestic mosquitoes. 
Compared to A.albopictus, A.aegypti is more domestic because it breeds
exclusively in artificial containers in and around human residence.  It shows greater
preference for indoor breeding than A.albopictus.  Nevertheless, A.albopictus has also
adapted to the human environment but to a lesser extent of domestication as
A.aegypti (Miyagi & Toma, 2000; Halsted, 2008).   
Both A.aegypti and A.albopictus can breed in natural and man-made artificial
containers that collect rainwater and those used by human as domestic water storage
as their larval habitats (Gubler & Clerk, 1996).  Halsted (2008) documented that the
larvae and pupae of both species can be found in clean water in many different types
of artificial water containers such as tanks, jars and pots; ornamental containers such
as flower holders, ant traps and shrine objects; and discarded items such as rubber
tires and plastic containers.  
6
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The Aedes eggs were laid individually on the walls of the containers.  The eggs
hatch within a few minutes or up to several days after they are submerged in water.  
The eggs have the ability to resist desiccation for a few months.  Even when the eggs
were laid above the water level or without water, they are still viable and will hatch in
the presence of water (Service, 2004; Halsted, 2008).  
Both A.aegypti and A.albopictus have certain peak feeding periods.  Female
A.aegypti has three peaks of landing and biting activity at 7.00 am, 11.00 am, and
5.00 pm (Chadee & Martinez, 2000).  Meanwhile, female A.albopictus bites human
during daytime between 5.00 am and 7.00 pm with a main peak of activity from 3.00
pm to 7.00 pm (Kamgang, et al., 2012).  These studies concluded that Aedes
mosquitoes are active during day-time and do not bite human at night.  
1.4.5 Prevention and Control of Dengue
Winch, et al. (2002) described that there are several sets of behavior that should be
promoted for preventing dengue.  Elimination or control of larval habitats at the
household level is one of the behaviors that have been promoted to prevent dengue.  
Other behaviors include self-protection from mosquito bites, early and appropriate
treatment seeking, and home care for suspected cases of dengue.   
These sets of behavior are also the basis for the guideline given by CDC on
how to prevent dengue (CDC, 2012).  Most importantly, the breeding sites of Aedes
mosquitoes need to be eliminated.  Since artificial containers are possible spots for
female Aedes to lay eggs, it should be regularly monitored for the presence of the
Aedes larvae.  The wall of the containers should be washed with a brush to remove
the eggs at least once a month.  If the containers are used for water storage, they must
be completely covered with a lid.  
Apart from that, the application of repellants to the exposed skin is helpful to
protect a person from Aedes mosquito bites especially during the peak biting periods.  
Wearing long sleeve shirts, long pants, socks and shoes during the mosquito active
period is one of the good preventive measures.  Window and door screens should be
installed at homes to keep Aedes mosquito out.  If a person in a household is infected
7

with dengue, extra precautions should be taken by other household members.  For
instance, the use of mosquito nets could prevent the virus transmission to other
individuals in the same house.  
  
1.4.6 Community Participation in Dengue Control and Prevention
Community participation is one of the main principles of primary health care.  
Among the benefits gained by community participation are people would ensure the
sustainability of the health care services, contribute to support scarce resources of the
health care services, control to protect their own health, and most importantly, change
their poor health behavior when they explore the consequences of this behavior
(Rifkin, 1996). 
Gubler and Clerk (1996) described that community-based approaches provide
effectiveness in controlling Aedes mosquitoes.  It is emphasized that the effectiveness
of Aedes control can be achieved by the community participation in reducing the
presence of larval habitat of Aedes mosquitoes.  The community should learn that
they play a major role in controlling the dengue vector because they are the ones who
create and tolerate the Aedes larval habitats in their domestic environment.  
In 1999, Marina and Md. Idris (2000) conducted a study in Temerloh, Pahang
to identify health behaviors that cause an increased risk of dengue by assessing the
knowledge, attitude and practice regarding dengue and DHF.  An association between
bad health behaviors and increased risk of dengue was found in the community.  The
risk of getting dengue was associated with behaviors towards the use of mosquito coil
and net, cleaning of water containers, larvae breeding, taking blood for testing, 
staying longer in hospitals for treatment, sending sick family members to hospitals
and the awareness and knowledge about dengue fever.  
In Puerto Rico, Winch, et al. (2002) studied that the community-based dengue
prevention program increased the level of knowledge and awareness regarding
dengue among the participants.  As a result of that program, there were an increased
proportion of tires protected from rain, decreased proportion of water storage
8
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containers positive for mosquito larvae and increased of indoor use of aerosol
insecticides by the participants.    
In Malaysia, the government introduces an approach to emphasize the
community participation in dengue control and prevention which is the
Communication of Behavioral Impact (COMBI) approach. COMBI is utilized by
mobilizing communities and resources in planning and implementing activities for
the prevention and control of dengue outbreaks in dengue prone areas. This approach
showed a reduced number of dengue cases in 72% of all localities where COMBI was
implemented (MOH, 2010b). 
1.4.7 Knowledge, Attitude and Practice Studies on Dengue
Hairi, et al. (2003) conducted knowledge, attitude and practice study on dengue and
its vector among the selected rural communities in Kuala Kangsar, Perak.  Majority
of the respondents stated that the main source of information regarding dengue was
television and radio.  The communities had a good knowledge and good attitude
towards dengue.  A significant association was found between knowledge of dengue
and attitude towards the vector control (p=0.047).  The communities were also
supportive to the Aedes control measures for dengue prevention.  Unfortunately, 
there were some areas of practice which were poor among the community due to their
domestic water storage.  This study suggested that mass media plays an important
role in spreading the information about dengue in the rural communities. 
    Another study was conducted by Wan Rozita, et al. (2006) in Kuala Lumpur
among the urban communities.  This study found that the communities had excellent
attitude towards dengue despite of their poor knowledge and practice of dengue. 
There was a weak correlation between knowledge and practice of dengue (p=0.002).  
However, there was no correlation between attitude and knowledge or practice of
dengue in the study population. It was concluded that good attitude does not
associated with good knowledge and practice of dengue in the population.  It was
therefore recommended that knowledge of dengue among urban residents should be
improved for better preventive practice towards dengue.   
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In Laos, a study on knowledge, attitude and practice of dengue was done by
Soodsada, et al. (2009).  The communities at 9 villages of Pakse district in
Champasack Province had low level of knowledge about the vector of dengue.  Their
sources of information were their relatives and friends.  They had good attitude
towards dengue in which they believed that dengue can be treated and they were
willing to visit a doctor for treatment.  The villagers were quite familiar with dengue, 
but there was no good understanding about the prevention of dengue.  Most of them
kept water in a container at home but they did not change the water frequently.  This
study suggested that the information about dengue should be spread to the
communities by the means of television and radio as well as regular visits by health
personnel to the villages.  
Cho, et al. (2011) assessed the relationship between the awareness of dengue
and practice towards dengue among the semi-urban communities in Malaysia.  Most
of the respondents had knowledge about dengue but their practice was poor.  This
was due to their misconception about the vector of dengue such as they thought
Aedes can breed in dirty water and bites human only after sunset.  This study found
significant associations of knowledge about dengue with age (p=0.001), educational
level (p=0.001), marital status (p=0.012) and occupation (p=0.007).      
Based on these previous studies, the knowledge, attitude and practice regarding
dengue among the communities varied considerably.  Some communities had good
knowledge and attitude towards dengue but poor practice on dengue prevention.  A
significant association was found between knowledge and practice in some studies.  
There were also several socio-demographic factors which influenced the level of
knowledge of dengue such as age, educational level, occupation and marital status.  
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Chapter 2
MATERIALS AND METHOD
2.1 STUDY DESIGN  
The study design was a descriptive cross-sectional study concerning knowledge, 
attitude and practice of dengue among the residents of Taman Temerloh Jaya, 
Temerloh, Pahang.  
2.2 STUDY AREA
The study was conducted in Taman Temerloh Jaya which is a semi-urban residential
area located about five kilometres from the Temerloh town.  It is situated about ten
kilometres from the nearest hospital, Hospital Sultan Haji Ahmad Shah, Temerloh.  It
is one of the dengue main localities in Temerloh, Pahang during the dengue outbreak
in 2007 (Asrol Awang, 2007). 
   
2.3 STUDY POPULATION
The population in this study was the permanent residents of Taman Temerloh Jaya
who had been living there for at least one year.  For each house that had been
approached, only one person was interviewed to represent the house.  This was to
avoid redundancy and inconsistency of responses.  
2.4 SAMPLING METHOD
Convenience sampling was applied in this study.  The subjects were recruited based
on their accessibility by the researcher. This sampling method was chosen because of
the limitation of time.  
2.4.1 Inclusion Criteria
1. Permanent resident who had been living in for at least one year. 
2. Age between 18 to 60 years old. 
3. Race of Malay, Chinese or Indian.   
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2.4.2 Exclusion Criteria
1. Do not understand Malay or English languages. 
2. Sick or mentally-ill people. 
  
2.5 SAMPLE SIZE
A sample size of 96 was calculated using PS software version 3.0. The Į level was set
to be 0.05 and the standard deviation was assumed to be 7.42 based on a previous
study by Wan Rozita, et al. (2006). The detectable difference was 5.0 and the power
was 0.8. The m value was determined to be three due to the expected ratio of female
to male in the population. The sample size also took into account a refusal rate of
10%. Therefore, the minimum sample size for this study was 106 subjects. The total
sample size for this study was rounded off to 110 subjects.  
2.6 DATA COLLECTION
The collection of data was conducted from 10th January 2013 until 30th January 2013.  
A face-to-face interview was done through a prepared interviewer-administered
questionnaire.  The interview was conducted in the local language which is Bahasa
Melayu for the ease of communication between the researcher and the subjects. 
2.6.1 Written Consent
Prior to the interview, explanation about the study was given and written consents
were obtained from the subjects.  Two copies of consent form had to be filled in by
the subjects (Appendix A).  One copy was given to the subject for their references
and the other copy was returned to the researcher.  The participation of the subjects
was voluntary but they had the right to stop participating in this study at that time.  
They also had the right to not answering any question that makes them feel
uncomfortable.  Their confidentiality was assured throughout the study. 
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2.6.2 Questionnaire
The questionnaire was prepared and designed based on the references to the previous
studies (Wan Rozita, et al., 2006; Cho, et al., 2011).  Then, the questionnaire was
reviewed by the expert in this field of study.  It was prepared in English (Appendix
B) but was translated into Bahasa Melayu (not included here) to be used during the
interview with the subjects.  The questionnaire was divided into five parts:
Part A: Socio-Demographic Information
Part B: Knowledge
Part C: Attitude
Part D: Practice
Part E: Sources of Information
The first part was regarding the socio-demographic information of the subjects.  
The information collected was gender, race, occupation, educational level and
number of household.  This information was obtained to make comparisons between
the individual groups of the study population on the KAP of dengue.  It was to
determine the factors affecting the KAP of dengue among the study population. 
The next part was on the knowledge of dengue.  There were ten questions in
this part concerning about the disease, the vector and the prevention of dengue.  The
answer choices were ‘Yes’, ‘No’ and ‘I do not know’.  The third part was about the
attitude of the subjects towards dengue and its prevention.  Eight statements were
given for the subjects to agree or disagree to.  The subjects could response ‘Agree’, 
‘Disagree’ or ‘Not sure’.  
The following part asked about the preventive measures taken by the subjects
to prevent and control dengue.  There were seven questions and the responses were
‘Everyday’, ‘At least once a week’, ‘At least once a month’, ‘Less than once a
month’ and ‘Never’.  The last part was about the sources of getting information about
dengue.  This part was to find out where the subjects got the information regarding
dengue.   
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2.7 DATA ANALYSIS
2.7.1 Scoring System
Each response for each question in the knowledge, attitude and practice parts of the
questionnaire was given a score as in Table 2.1.  The score for all responses from any
respondent was totaled up to get the total score for the respondent’s knowledge, 
attitude and practice of dengue individually.  The total score was used to determine
the level of knowledge, attitude and practice of dengue for the individual
respondents.  Table 2.2 describes the level of KAP based on the total score of KAP
obtained by the respondents which was modified from the Bloom’s cut-off points
(Nahida, 2007).   
2.7.2 Statistical Analysis
The data that had been collected was analyzed by using SPSS 12.01 for Windows.  
Descriptive statistics (frequency, percentage, mean and standard deviation) were used
to summarize and describe the socio-demographic information of the study
population.  
Correlation test was used to examine the relationships between knowledge and
attitude, knowledge and attitude, and attitude and practice of dengue among the study
population.  The total score of KAP was used in this correlation test.  The significant
value was p < 0.05. The r-value determined the strength of the correlation.  
Non-parametric Kruskal-Wallis test was used to compare means of total score
of KAP between groups of age, race, occupation and educational level.  This is
because each group was not normally distributed and some of the groups had sample
size less than 30.  Furthermore, the population variances of some groups of analysis
were not equal. p-value of less than 0.05 (p <0.05) was considered as significant in
this test.  
Groups that showed significant result by Kruskal-Wallis test were further
analyzed by post-hoc analysis using Mann-Whitney test.  This statistical test
compared the mean of total score of KAP between each pairs in the groups.  The p-
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value was compared to the Bonferroni concept of 0.05/ no. of pairs to find the
significant pairs.   
Table 2.1
Scoring system for each response of KAP
Response Score
Knowledge
Correct Statement
     Yes
     No
     I do not know
False Statement
     Yes
     No
     I do not know
2
0
1
0
2
1
Attitude
     Agree
     Not sure
     Disagree  
2
1
0
Practice  
Positive practice  
     Every day
     At least once a week
     At least once a month
     Less than once a month
     Never
Negative practice  
     Every day
     At least once a week
     At least once a month
     Less than once a month
     Never
4
3
2
1
0
0
1
2
3
4
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Table 2.2
Scoring system for level of KAP
Percentage of
total score (%)
Total score of
knowledge
Total score of
attitude
Total score of
practice
Level
80 – 100
60 – 79
40 – 59
0 – 39
35 – 44
26 – 34
18 – 25
0 – 17
13 – 16
10 – 12
6 – 9
0 – 5
26 – 32
19 – 25
13 – 18
0 – 12
Excellent
Good
Adequate
Poor
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Chapter 3
RESULTS
3.1 SOCIO-DEMOGRAPHIC DISTRIBUTION
The survey questionnaire on the knowledge, attitude and practice of dengue among
the residents of Taman Temerloh Jaya was completed by 110 respondents.  The
socio-demographic distribution of the respondents is shown in Table 3.1.  Out of the
110 respondents, 80 of them were female (72.7%).  The mean age of the respondents
were 40 years old (SD=±12.022).  Majority of the respondents were Malay (n=80, 
72.7%), while the rest of them were Indian (n=18, 16.4%) and Chinese (n=12, 
10.9%).  Most of the respondents were housewives (n=48, 43.6%).  The other non-
working respondents were pensioners (n=12, 10.9%) and students (n=9, 8.2%).  The
working respondents were employed by the government (n=17, 15.5%), private
sectors (n=14, 12.7%) and self-employed (n=10, 9.1%).  More than half of the
respondents had secondary educational level (n=76, 69.1%), 20 respondents had
tertiary educational level (18.2%) and 14 of them only had primary educational level
(12.7%).  The mean number of household members among the respondents was five
(SD=±2.02).  About half of the respondents (n=58, 52.7%) had three to five family
members who live in the same house in Taman Temerloh Jaya.  
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Table 3.1  
Socio-demographic distribution of the respondents (N = 110)
Characteristics Number (n) Percentage (%)
Gender
     Male
     Female
30
80
27.3
72.7
Age (years)
     18 – 25  
     26 – 35
     36 – 45
     46 – 55  
     56 – 60  
14
30
31
20
15
12.7
27.3
28.2
18.2
13.6
Race
     Malay
     Indian
     Chinese
80
18
12
72.7
16.4
10.9
Occupation
     Pensioner
     Government
     Private
     Self-employed
     Housewife
     Student
12
17
14
10
48
9
10.9
15.5
12.7
9.1
43.6
8.2
Educational level
     Primary
     Secondary
     Tertiary
14
76
20
12.7
69.1
18.2
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3.2 DISTRIBUTION OF KAP LEVEL OF DENGUE
3.2.1 Knowledge of Dengue
Table 3.2 shows the distribution of knowledge level of dengue among the 110
respondents.  The mean score of knowledge of dengue among the respondents were
31.25 (SD=±4.54).  The knowledge score of the respondents ranged between 20 and
41.  Majority of the respondents (n=72, 65.5%) had good knowledge of dengue with
knowledge score between 26 and 34. 
Table 3.2
Level of knowledge of dengue among respondents (N = 110)
Level (score) Number (n) Percentage (%)
Excellent (35 – 44)
Good (26 – 34)  
Adequate (18 – 25)  
Poor (0 – 17)
25
72
13
0
22.7
65.5
11.8
0
The number and percentage of the respondents for each responds regarding
their knowledge of dengue were illustrated in Table 3.3.  Majority of the respondents
(n=105, 95.5%) knew that dengue may cause death, but some of them (n=43, 39.1%)
mistakenly thought that dengue is not an infectious disease.  Most of the respondents
(n=94, 85.5%) correctly noticed that Aedes mosquito has stripes on its body.  
However, only 28 respondents (25.5%) knew that the vector of dengue is the female
Aedes mosquito.  
Majority of the respondents (n=106, 96.4%) knew that dengue virus is
transmitted by mosquito bites.  Almost half of the respondents (n=52, 47.3%)
answered that water is another mode of transmission of dengue but there was 48
respondents (43.6%) who correctly responded that dengue virus cannot be transmitted
by water.  Half of the respondents (n=55, 50%) knew that Aedes mosquito does not
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breed in dirty water and that Aedes mosquito can transmit the dengue virus
transovarially. 
More than three quarters of the respondents knew that the peak biting periods
for Aedes mosquito are early in the morning after dawn (n=83, 75.5%) and in the
evening before dusk (n=96, 87.3%).  Ninety respondents (81.8%) knew that Aedes
mosquito does not bite in the afternoon.  However, there were 58 respondents who
falsely thought that Aedes mosquito bites at night (52.7%).  Majority of the
respondents could correctly tell that rash (n=100, 90.9%), high fever (n=104, 94.5%)
and joint pain (n=92, 83.6%) are the common symptoms of dengue fever.  
Nevertheless, only a few of them (n=32, 29.1%) could tell that ocular pain is another
common symptom of dengue fever.  Majority of the respondents (n=105, 95.5%)
responded positively that the spreading of dengue virus can be overcome by
removing the vector breeding sites.  
Table 3.3
Knowledge of respondents regarding dengue (N =110)
Items True      
n (%)
False      
n (%)
Don’t
know      
n (%)
1. Dengue is an infectious disease.  
2. Dengue may lead to death.  
3. The vector of dengue is male Aedes  
mosquito.  
4. Aedes mosquito has stripes on the body.  
5. Dengue virus can be transmitted by:
(a) air  
      (b) water  
      (c) mosquito bite  
(d) direct contact with an infected person  
63 (57.3)
105 (95.5)
25 (31.8)
94 (85.5)
12 (10.9)
52 (47.3)
106 (96.4)
7  (6.4)
43 (39.1)
3 (2.7)
28 (25.5)
4 (3.6)
82 (74.5)
48 (43.6)
0 (0)
91 (82.7)
4 (3.6)
2 (1.8)
47 (42.7)
12 (10.9)
16 (14.5)
10 (9.1)
4 (3.6)
12 (10.9)
Note: The numbers highlighted in bold indicate the correct response
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Table 3.3 – Continued. 
True       
n (%)
False      
n (%)
Don’t
know      
n (%)
6. Aedes mosquito breeds in dirty water. 
7. Adult Aedes mosquito can transmit dengue  
virus into its eggs
8. The spread of dengue virus can be  
overcome by removing Aedes breeding  
areas. 
9. The peak biting period of Aedes  
mosquitoes  
    (a) early in the morning after dawn  
    (b) in the afternoon  
    (c) in the evening before dusk  
    (d) at night  
50 (45.5)
54 (49.1)
105 (95.5)
83 (75.5)
4 (3.6)
96 (87.3)
35 (31.8)
55 (50.0)
22 (20.0)
1 (0.9)
14 (12.7)
90 (81.8)
6 (5.5)
58 (52.7)
5 (4.5)
34 (30.9)
4 (3.6)
13 (11.8)
16 (14.5)
8 (7.3)
17 (15.5)
10.  The common symptoms of dengue fever  
       (a) rash  
       (b) ocular pain  
       (c) diarrhea  
       (d) headache  
       (e) high fever  
       (f) numbness  
       (g) joint pain   
100 (90.9)
32 (29.1)
50 (45.5)
85 (77.3)
104 (94.5)
47 (42.7)
92 (83.6)
2 (1.8)
50 (45.5)
29 (26.4)
12 (10.9)
2 (1.8)
32 (29.1)
6 (5.5)
  
8 (7.3)
28 (25.5)
31 (28.2)
13 (11.8)
4 (3.6)
31 (28.2)
12 (10.9)
Note: The numbers highlighted in bold indicate the correct response. 
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3.2.2 Attitude towards Dengue
Table 3.4 shows that majority of the respondents had an excellent attitude towards
dengue (n=101, 91.8%).  The mean score of attitude among the respondents was
15.21 (SD=±1.86).  The minimum and maximum attitude score obtained by the
respondents were 6 and 16 respectively.  
Table 3.4
Level of attitude towards dengue among respondents (N = 110)
Level (score) Number (n) Percentage (%)
Excellent (13 – 16)
Good (8 – 12)  
Adequate (6 – 9)
Poor (0 – 5)  
101
5
4
0
91.8
4.5
3.6
0
The responses of the respondents on their attitudes towards dengue were
demonstrated in Table 3.5.  Majority of the respondents (n=106, 96.4%) agreed that
their family members should work together during weekends to remove Aedes
breeding sites.  However, only 90.9% of the respondents (n =100) who actually
believed that their families can help preventing dengue.  Ninety nine respondents
(90%) agreed that their neighbours were also responsible to prevent dengue.  Many of
them (n=103, 93.6%) agreed that they have the responsibility to ensure that there are
no Aedes larvae and eggs in their housing areas.  Majority of them (n=105, 95.5%)
agreed that water containers must be covered properly and the inner sides of the
containers should be scrubbed and clean regularly.  Only 97 respondents (88.2%)
agreed to open their windows and doors when fogging activities were done.  Eleven
respondents (10%) disagreed to give their cooperation during fogging activities.  
Almost all the respondents (n=108, 98.2%) had a positive attitude to bring family
members who got the symptoms of dengue to see a doctor for immediate treatment.  
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Table 3.5
Attitude of respondents towards dengue (N =110)
Items Agree      
n (%)
Disagree   
n (%)
Not sure  
n (%)
1. My family can help to prevent dengue. 100(90.9) 4 (3.6) 6 (5.5)  
2. My neighbours should be responsible to  
prevent dengue. 
99 (90.0) 3 (2.7) 8 (7.3)
3. Family members should spend some time  
during weekends to remove Aedes breeding
sites. 
106 (96.4) 2 (1.8) 2 (1.8)
4. It is my responsibility to make sure there  
are no Aedes eggs and/or larvae in my  
house area. 
103 (93.6) 5 (4.5) 2 (1.8)
5. Water containers used for water storage  
must be covered properly.  
105 (95.5) 3 (2.7) 2 (1.8)
6. The inner sides of the containers should be  
scrubbed and cleaned. 
105 (95.5) 2 (1.8) 3 (2.7)
7. I shall open the doors/windows of my  
house during fogging activities. 
97 (88.2) 11 (10.0) 2 (1.8)
8. If my family member has symptom of  
dengue fever, I will bring him/her to see a  
doctor for immediate treatment. 
108 (98.2) 1 (0.9) 1 (0.9)
Note. The numbers highlighted in bold indicate the expected response. 
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3.2.3 Practice of Dengue
The distribution of practice level of dengue among the respondents is shown in Table
3.6.  The mean score of practice level is 21.22 (SD=±6.09).  The practice score
ranged between 3 and 29 among the respondents.  Majority of the respondents (n=49, 
44.5%) had good practice on dengue prevention.  Unfortunately, there were 11
respondents (10%) who had poor practice in preventing dengue.  
Table 3.6
Level of practice of dengue among respondents (N =110)
Level (score) Number (n) Percentage (%)
Excellent (26 – 32)
Good (19 – 25)  
Adequate (13 – 18)
Poor (0 – 12)  
31
49
19
11
28.2
44.5
17.3
10.0
The number of respondents who used aerosol and/or liquid mosquito repellent
and/or mosquito coil and/or electrical mosquito mat and/or mosquito bed net every
day was 72 (65.5%).  Only 42 respondents (38.2%) checked the presence of Aedes
larvae and eggs inside and outside the house at least once a week.  Majority of the
respondents (n=45, 40.9%) never add larvicide into their water containers used for
water storage.  Most of the respondents (n=98, 89.1%) never stored water in water
containers.  
Majority of the respondents (n=93, 84.5%) closed their windows and doors
early in the morning after dawn but 13 respondents (11.8%) never closed their
windows at that period of time while the rest closed their windows and doors after
dawn only at least once a week.  The situation was quite the same as closing windows
and doors in the evening before dusk.  Majority of the respondents (n=88, 80%)
closed their windows and doors during dusk but there were still some respondents
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(n=15, 13.6%) who never close the windows and doors during dusk.  The frequency
of all practices done by the respondents to prevent dengue was described in Table 3.7
Table 3.7
Practices of respondents against dengue (N =110)  
Items Every
day
n (%)
At least
once a
week
n (%)
At least
once a
month    
n (%)
Less
than
once a
month
n (%)
Never
n (%)
1. Use aerosol and/or liquid  
mosquito repellent and/or  
mosquito coil and/or electrical  
mosquito mat and/or mosquito  
bed net. 
72
(65.5)
32
(29.1)
3  
(2.7)
2  
(1.8)
1  
(0.9)
2. Check for the presence of Aedes
eggs and/or larvae inside the  
house. 
10  
(9.1)
42
(38.2)
25
(22.7)
4  
(3.6)
29
(26.4)
3. Check for the presence of Aedes
eggs and/or larvae outside the  
house or the house compound. 
5  
(4.5)
42
(38.2)
26
(23.6)
5  
(4.5)
32
(29.1)
4. Add larvicide into the water
storage containers. 
0 25
(22.7)
22
(20.0)
18
(16.4)
45
(40.9)
5. Scrub the inner side of water  
storage containers. 
4  
(3.6)
59
(53.6)
22
(20.0)
7  
(6.4)
18
(16.4)
6. Store water in open containers.  4  
(3.6)
2  
(1.8)
1  
(0.9)
5  
(4.5)
98
(89.1)
7. Open windows or doors       
a) early in the morning after  
dawn
93
(84.5)
4  
(3.6)
0 0 13
(11.8)
b) in the evening before dusk 88
(80.0)
7  
(6.4)
0 0 15
(13.6)
Note. The numbers highlighted in bold indicate the expected response.  
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3.3 CORRELATION BETWEEN KAP OF DENGUE
As exhibited in Table 3.8, there were significant correlations between knowledge, 
attitude and practice of dengue among the respondents.  Knowledge of dengue had
significant moderate to good correlation with attitude towards dengue (p <0.001; r =
+0.513) which means that as the knowledge of dengue increases, the attitude of the
respondents towards dengue also increases (Figure 3.1).  There was also a significant
correlation between attitude and practice of dengue (p <0.001; r = +0.504).  If the
person had high attitude towards dengue, the person also had excellent practice on
preventing dengue (Figure 3.2).  Figure 3.3 demonstrates a significant but fair
correlation between knowledge and practice of dengue (p <0.001; r = +0.327).  
Table 3.8
Correlation between knowledge, attitude and practice of dengue
Variables r-value p-value Interpretation
Knowledge vs attitude +0.513 <0.001 +ve moderate to good correlation
Attitude vs practice +0.504 <0.001 +ve moderate to good correlation
Knowledge vs practice +0.327 <0.001 Fair positive correlation
Figure 3.1  
Correlation between knowledge and attitude of dengue
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Figure 3.2
Correlation between attitude and practice of dengue
Figure 3.3
Correlation between knowledge and practice of dengue
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3.4 ASSOCIATION OF SOCIO-DEMOGRAPHIC FACTORS WITH KAP OF
DENGUE
3.4.1 Comparing Knowledge of Dengue between Different Groups of Age, Race, 
Occupation and Educational Level  
Based on Table 3.9, it is shown that only age (p =0.005) and educational level (p
=0.034) had significant differences of the mean score of knowledge of dengue.  
Table 3.9
Comparison of knowledge of dengue between different groups of age, race, 
occupation and educational level
Variables n Median (IQR) Test statistics
value (df)
p-value*
Age (years)
     18 – 25
     26 – 35
     36 – 45
     46 – 55
     56 – 60
14
30
31
20
15
30 (7)
29 (5)
33 (4)
34 (5)
32 (6)
14.993 (4) 0.005
Race
     Malay
     Indian  
     Chinese
80
18
12
32.5 (4)
29.5 (12)
28.5 (9)
5.639 (2) 0.060
Occupation
     Housewife
     Government
     Private
     Pensioner
     Self-employed
     Student
48
17
14
12
10
9
32.5 (7)
33 (7)
31.5 (8)
32 (6)
30.5 (7)
30 (8)
4.313 (5) 0.505
Note. *Kruskal-wallis test     
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Table 3.9 : continued
Variables n Median (IQR) Test statistics value (df) p-value*
Educational level
     Primary
     Secondary
     Tertiary
15
75
20
28 (11)
32 (5)
32.5 (4)
6.74 (2) 0.034
Note. *Kruskal-wallis test
         Table 3.10 shows that there were significant differences in two pairs of age
group which are between the pairs of 26 – 35 and 36 – 45 (p <0.001) and 26 – 35 and
46 – 55 (p =0.004).  Post-hoc analysis between pairs of educational level for
differences in knowledge of dengue is shown in Table 3.11.  There was a significant
difference found between primary level and secondary level of education (p =0.017)
and between primary level and tertiary level of education (p =0.019). 
Table 3.10
Post-hoc analysis for knowledge of dengue between age groups
Pairs p-value*
18 – 25 and 26 – 35 0.526
18 – 25 and 36 – 45 0.063
18 – 25 and 46 – 55 0.118
18 – 25 and 56 – 60 0.283
26 – 35 and 36 – 45 <0.001
26 – 35 and 46 – 55 0.004
26 – 35 and 56 – 60 0.073
36 – 45 and 46 – 55 0.876
36 – 45 and 56 – 60 0.430
46 – 55 and 56 – 60 0.432
                        Note. * Mann-Whitney test
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Table 3.11
Post-hoc analysis for knowledge of dengue between educational levels  
Pairs p-value*
Primary – Secondary 0.017
Primary   –  Tertiary
Secondary  –  Tertiary
0.019
0.554
     Note. * Mann-Whitney test
         
3.4.2 Comparing Attitude of Dengue between Different Groups of Age, Race, 
Occupation and Educational Level  
Table 3.12 exhibits that race (p <0.001) and educational level (p =0.014) had
significant association with attitude of dengue among the study population.   
Table 3.12
Comparison of attitude of dengue between different groups of age, race, occupation
and educational level
Variables n  Median (IQR) Test statistics
value (df)
p-value*
Age (years)
     18 – 25
     26 – 35
     36 – 45
     46 – 55
     56 – 60
14  
30  
31  
20  
15  
16 (2)
16 (1)
16 (0)
16 (0)
16 (4)
5.532 (4) 0.237
Race
     Malay
     Indian  
     Chinese
80  
18  
12  
16 (0)
16 (1)
13.5 (5)
24.72 (2) <0.001
Note. * Kruskal-Wallis test    
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Table 3.12 : continued
Variables n  Median (IQR) Test statistics
value (df)
p-value*
Occupation
     Housewife
     Government
     Private
     Pensioner
     Self-employed
     Student
48  
17  
14  
12  
10  
9  
16 (0)
16 (0)
16 (0)
16 (3)
16 (0)
14 (2)
11.137 (5) 0.049
Educational level
     Primary
     Secondary
     Tertiary
15  
75  
20  
16 (5)
16 (0)
16 (0)
8.541 (2) 0.014
Note. * Kruskal-Wallis test
There was a significant difference between Malay and Chinese (p <0.001) in
terms of their attitude towards dengue (Table 3.13).  It is shown in Table 3.14 that the
residents who had only primary education had significantly different level of attitude
towards dengue compared to those residents who had secondary level (p =0.008) and
tertiary level (p =0.017) of education. 
   
Table 3.13
Post-hoc analysis for attitude of dengue between races  
Pairs p-value*
Malay    –    Indian  0.314
Malay  –  Chinese  
Indian   –   Chinese  
<0.001
0.024
   Note. * Mann-Whitney test  
31

Table 3.14
Post-hoc analysis for attitude of dengue between educational levels  
Pairs p-value*
Primary – Secondary 0.008
Primary   –   Tertiary
Secondary  –   Tertiary
0.017
0.525
   Note. * Mann-Whitney test
         
3.4.3 Comparing Practice of Dengue between Different Groups of Age, Race, 
Occupation and Educational Level  
Based on Table 3.15, it is shown that race (p <0.001) and educational level (p =0.004)
had significant associations with the practice of dengue among the study population.  
Table 3.15
Comparison of practice of dengue between different groups of age, race, occupation
and educational level
Variables n Median (IQR) Test statistics
value (df)
p-value*
Age (years)
   18 – 25
   26 – 35
   36 – 45
   46 – 55
   56 – 60
14  
30  
31  
20  
15  
22.5 (6)
24 (8)
22 (10)
24 (9)
22 (8)
2.148 (4) 0.709
Race
   Malay
   Indian  
   Chinese
80  
18  
12  
24 (6)
16.5 (12)
16 (16)
22.622 (2) <0.001
Note. * Kruskal-Wallis test    
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Table 3.15 : continued
Occupation
   Housewife
   Government
   Private
   Pensioner
   Self-employed
   Student
48  
17  
14  
12  
10  
9  
22.5 (10)
22 (5)
24 (11)
23 (10)
26 (11)
21 (7)
2.494 (5) 0.777
Educational level
   Primary
   Secondary
   Tertiary
15  
75  
20  
16 (15)
22 (8)
25.5 (5)
11.149 (2) 0.004
Note. * Kruskal-Wallis test
        Table 3.16 shows that there were significant differences between races of Malay
and Indian (p =0.002) and Malay and Chinese (p <0.001) in terms of practice of
dengue among the respondents.  There were also significant differences in the
practice of dengue between primary and tertiary educational levels (p =0.004) and
between secondary and tertiary educational levels (p =0.013) as shown in Table 3.17.  
There was no difference between the practice of primary and secondary groups of the
residents in this study. 
Table 3.16
Post-hoc analysis for practice of dengue between races  
Pairs p-value*
Malay  –  Indian  0.002
Malay – Chinese  
Indian –  Chinese   
<0.001
0.243
   Note. * Mann-Whitney test  
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Table 3.17
Post-hoc analysis for practice of dengue between educational levels  
Pairs p-value*
Primary   –  Secondary 0.045
Primary   –   Tertiary
Secondary – Tertiary
0.004
0.013
   Note. * Mann-Whitney test
       
3.5 SOURCES OF INFORMATION
Figure 3.4 shows the distribution of the respondents by different sources of
information about dengue.  The respondents got the information regarding dengue
from television (TV) or radio (n =104, 96.3%), followed by newspaper or magazine
(n =99, 90.0%), health staff (n =90, 81.8%), poster (n =71, 64.5%), family and
friends (n =61, 55.5%), neighbours (n =59, 53.6%), internet (n =40, 36.4%) and
brochure (n =40, 36.4%).  
Figure 3.4
Sources of information about dengue (N =110)
104, 
96.3% 99,
90.0% 90,
81.8%
71, 
64.5% 61,
55.5%
59,
53.6%
40,
36.4%
40,
36.4%
0
20
40
60
80
100
120
TV/ Radio Newspaper/
Magazines
Health Staff Poster Family/
Friends
Neighbours Internet Brochure
Source of Information
34

Chapter 4
DISCUSSION
4.1 Socio-Demographic Characteristics
Majority of the respondents were female because it was mostly women who were
available during the time of interview.  It was difficult to interview a male respondent
because most of them were working.  Therefore, they were not at home during the
interview.  For some who were at home, they asked their wives to give responses as
they claimed women know better about their houses and family health. 
Mostly, the residents were those who work and have a family in the age range
between 26 and 55 years old while some respondents were younger in the age range
from 18 to 25 years old.  They were most probably students who were living together
with their parents.  The rest of the respondents were older people in the age range of a
retiree which is between 56 to 60 years old.  Majority of the respondents were Malay
which represents majority of the residents in Taman Temerloh Jaya.  Only 18 Indian
respondents and 12 Chinese respondents were interviewed because it was quite
difficult to get their consent and the refusal rate was higher among Chinese residents.  
Furthermore, it was mostly housewives who had been interviewed about the
KAP of dengue because they were the ones who were available at their houses.  They
were the ones who responsible to look after their family and houses every day.  Other
females and majority of males were working with the government or private sectors, 
or they were having their own business.  The rest of them were students and
pensioners.  
Most of the residents had secondary level of education.  It is common among
the residents as most of them were older people who did not have the same chance to
further study at tertiary level of education as the younger generation.  About 20% of
the respondents had tertiary level of education.  Those with higher educational level
were expected to have better level of knowledge, attitude and practice regarding
dengue.  Minority of the respondents had only primary level of education. 
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4.2 Knowledge, Attitude and Practice Level of Dengue
The results from this study showed that knowledge of the respondents about dengue
was good.  This might be because the respondents got much information about
dengue from various sources including television and radio.  Television and radio
was the most popular source of information regarding dengue among the study
population.  This result was similar to the result of the study by Hairi, et al. (2003).  
They found that the communities in rural areas had good knowledge about dengue
and they got information mostly from television and radio.  
According to the responses of the subjects in the questionnaire, the areas where
majority of the respondents could answer correctly were the impact of severe dengue
infection, the mode of transmission of the virus, the peak biting period of Aedes
mosquitoes, the common symptoms of dengue fever and the method of preventing the
spread of dengue.  Meanwhile, some of the respondents showed lack of knowledge
regarding the vector which is the Aedes mosquitoes.  
Most of the respondents did not know which sex of Aedes mosquito bites
human and transmits the dengue virus.  Some of them thought that male Aedes
mosquitoes were the ones that spread the disease.  Most of them also did not know
that female Aedes mosquitoes can transmit the virus into their offspring.  It was
important to know about the transovarial transmission of dengue virus because one of
the ways to prevent the disease is by removing or eliminating the Aedes breeding
sites around houses.  By this way, the Aedes eggs or larvae which contain the virus
can be prevented from growing into an adult mosquito and infecting human.      
Despite that most of them knew that Aedes mosquito is the vector of dengue, 
some of them mistakenly thought that dengue virus can also be transmitted by water.  
They had misconception that dengue able to spread through water because they were
informed to remove stagnant water as a method of prevention.   Apparently, there
was some confusion among some of the respondents about the transmission of the
disease.  These findings showed that some of the respondents only followed what
they were advised to do to prevent dengue without understanding the significance of
this practice. For example, removing any stagnant water does not mean that the water
36

can cause dengue but the water may contain eggs and larvae of Aedes which had been
infected with the virus.    
Nevertheless, majority of the respondents could correctly answered that dengue
virus is transmitted by mosquito bites.  Surprisingly, a large group of the respondents
responded falsely that dengue is not an infectious disease.  This situation might be
due to their misunderstanding of the term ‘infectious disease’ in the question given to
them.  The respondents may falsely understand that ‘infectious disease’ means
‘contagious disease’.  This is because both terms are translated into the same term as
‘penyakit berjangkit’ in Bahasa Melayu.  This term was used during the interview but
it actually meant ‘infectious disease’.  In the future, simpler term should be used to
avoid misconception among the residents who had low scientific knowledge.      
The respondents in this study were found to have excellent attitude towards
preventing dengue.  This result was supported by previous study conducted by Wan
Rozita, et al. (2006) who found that the urban community in Kuala Lumpur also had
good attitude towards dengue.  For instance, the community was cooperative during
fogging activities that were done in their areas.  The respondents in Taman Temerloh
Jaya were agreed to bring their family members who have symptoms of dengue to the
hospital immediately for treatment.  This finding was similar to the attitude of the
villagers in Pakse, Laos where majority of them will go to see a doctor if they are
sick and have any symptoms of dengue infection (Soodsada, et al., 2009).  
  It was found in this study that the residents had good practice towards dengue. 
This contrasted previous KAP studies on dengue done in semi-urban and urban areas
in Malaysia where majority of the respondents had poor practice of preventing
dengue (Wan Rozita, et al., 2006; Cho, et al., 2011).  The good practice among the
residents of Taman Temerloh Jaya may be due to their awareness on dengue had
developed after the dengue outbreak in 2007.   
Based on the analysis of the responses, the respondents seemed to focus on
getting rid of Aedes adult mosquitoes rather than the eggs and larvae.  For example, 
many of them never use larvicides to kill Aedes eggs and larvae but most of them
frequently used mosquito repellents or mosquito coils or mat in order to get rid the
37

adult mosquitoes.  In addition, majority of them did not frequently check for the
presence of Aedes eggs and larvae.  Only a few of them scrub the inner wall of their
water storage every week.  
One of the reasons why the respondents chose to combat with the adult
mosquito preferably might be due to the availability of mosquito repellents compared
to larvicides in the market.  Commonly, the respondents only got the larvicides from
the public health staff that checked for the presence of Aedes larvae and eggs in their
housing areas.  They did not take the initiative to buy and put the larvicides into their
water containers by their own.  Furthermore, there were not many of the residents
who stored water in containers because they did not want to be fined if they were
found to have Aedes larvae and eggs in those containers.  These reasons were based
on the comments from the residents during the interview session.  It may not be true
so further investigations should be done in the future.  
  
4.3 Correlation between KAP of Dengue  
It was found that the knowledge, attitude and practice of dengue among the study
population were at a good level.  Interestingly there were positive correlations
between KAP of dengue.  Based on the comparison between knowledge to the
attitude of dengue in the study population, it was found that higher knowledge
contributed to the better attitude.  This result implied that someone who knew more
about dengue had better attitude towards dengue.  On the other hand, someone who
had lack of knowledge about dengue had lower attitude in preventing dengue.  
Next, there were correlation between attitude and practice of dengue in this
study population.  This explained that those who had better attitude would also have
better practice towards dengue.  For example, majority of the respondents who agreed
that they have responsibility to check for the presence of Aedes eggs and larvae in
their house areas would do so.  However, those who did not care about dengue would
do nothing to prevent dengue.  
Positive correlation was also found between knowledge and practice of dengue
among the respondents.  However, they were weakly correlated to each other.  It was
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consistent with the result from the study by Wan Rozita, et al. (2006) which also
found a weak correlation between knowledge and practice of dengue among the study
population.  Better knowledge also leads to better practice in some ways.  For
instance, someone who knew that Aedes mosquito only bites during after dawn and
before dusk would close their windows and doors during that time.  But, for someone
who thought that Aedes mosquito only active at night would let their windows and
doors open in the morning after dawn.   
   
4.4 Factors Associating with KAP of Dengue
Based on the result of this study, there were some socio-demographic factors which
were associated with the knowledge, attitude and practice of dengue among the study
population.  All factors that were tested in this study had significant association with
knowledge, attitude and dengue except occupation, which did not show any
association with knowledge, attitude or practice of dengue.  
Age was found to be the determinant of knowledge about dengue.  Due to the
small sample size and different sample size between each age group, only two age
groups were found significantly different in terms of knowledge of dengue.  Young
adults aged between 26 to 35 years old had different level of knowledge compared to
the middle-aged adults between 36 to 55 years old.  The middle-aged group was
found to have better knowledge compared to the young adults.  This result was
inconsistent with the founding by Cho, et al. (2011) whereby they found that older
people in the study area tends to have poor knowledge compared to younger people.  
  The second important factor which affects the knowledge, attitude and practice
of dengue is educational level.  Higher education level results in better knowledge, 
attitude and practice of dengue in this study population.  It was found from the
statistical analysis that in terms of knowledge and attitude, there were significant
differences between the primary educational level group with secondary and tertiary
educational groups.  People with primary education had lower knowledge and
attitude towards dengue.  This result was supported by the positive correlation found
between knowledge and attitude of dengue.   
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However, people with secondary educational level had no difference in the
practice towards dengue with people who had primary education.  But, those who had
secondary education had a significant difference with those who had tertiary
education.  The tertiary education people showed better practice compared to
secondary and primary education people.  This was related to the weak correlation
between knowledge and practice of dengue in this study population.  Though the
secondary education group had better knowledge and attitude regarding dengue, they
did not necessarily have good practice of dengue.  
  Another factor that was tested in this study is race.  There was no significant
difference in knowledge of dengue among the races of Malay, Indian and Chinese in
this residential area.  However, significant associations were found between race and
the attitude as well as practice towards dengue.  Malays had better attitude towards
dengue compared to Chinese.  Due to small sample size in Indian and Chinese
groups, no difference was found between the two groups in terms of their attitude.  
Regarding the practice of dengue, Malays were found to have better practice
compared to Indian and Chinese in this population.   
    
4.5 Limitations of the Study
The results of this study could not be generalized to the whole population in
Temerloh, Pahang because it involved a small sample size. Furthermore, convenience
sampling was applied instead of random sampling due to limitation of time and cost. 
Therefore, this study was prone to selection bias where the person with higher or
lower KAP might be missed from this study. As a result, the determination of the
level of KAP about dengue in this study population may not be accurate. It may
overestimate the actual level of KAP in the study population. Nonetheless, this study
can be a pilot study to determine the level of knowledge, attitude and practice of
dengue among the semi-urban community in Temerloh, Pahang. 
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Chapter 5  
CONCLUSION AND FUTURE WORK
5.1 CONCLUSION  
This is a pilot study done to access the knowledge, attitude and practice of dengue
among the residents in Taman Temerloh Jaya, Temerloh, Pahang.  It was found that
the level of knowledge, attitude and practice of dengue among the selected
respondents was good.  Good behavior towards dengue had been developed by the
residents from the information they got about dengue and its prevention.  However, 
there was some misunderstanding about the transmission of dengue virus.  The
attitude of the study population towards dengue was categorized as excellent but it
was not translated well into practice.  The study population paid more attention on
controlling the adult mosquito than the Aedes eggs and larvae.  Positive correlations
were established between knowledge, attitude and practice of dengue of the study
population.  Educational level, race and age were the factors that associated with
knowledge, attitude and practice of dengue but occupation failed to show any
association with knowledge, attitude or practice of dengue.   
The results of this study suggested that the residents in a dengue epidemic area
may develop good knowledge, attitude and practice of dengue due to previous
outbreak.  However, there were some aspects regarding the control of dengue vector
that need to be scaled up to improve the knowledge and behavior of the residents
towards prevention of dengue.  This could be achieved by utilizing mass media in
spreading the information of dengue control and prevention to the residents.  
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5.2 FUTURE WORK
As for related and similar study to be done in the future, a larger sample size is
needed in order to obtain more accurate results and lower the standard deviation.  
Furthermore, larger sample size could represent the true population in the study area.  
The questionnaire should be more comprehensive and include questions that will give
data about the vector, the transmission of virus, the disease and the method of control
and prevention that was adapted by the respondents in each part of knowledge, 
attitude and practice.   
Next, more studies on the knowledge, attitude and practice of dengue should be
conducted in other dengue epidemics area to compare the results of the studies.  A
comparison study with other residential area which is free from dengue epidemic
should also be conducted to see the differences of KAP among the residents.  Studies
that concentrate on the factors that affect the KAP of dengue could also be done with
a larger and equal sample size between each group of the factor such as age, gender, 
occupation, educational level, marital status and race to get more reliable results.       
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APPENDIX A: CONSENT FORM
CONSENT FORM
Research
Title:
Knowledge, Attitude and Practice of Dengue among Residents
in Taman Temerloh Jaya, Temerloh. 
Researcher: Nur Khairunnisa Nasarudin
Department of Biomedical Science, IIUM. 
Supervisor: Dr. Suhana Mamat
Department of Biomedical Science, IIUM. 
Co-
supervisor:
Dr. Nor Azlina A Rahman
Department of Biomedical Science, IIUM.  
This is to state that I agree to participate in this research study. I have been informed
that:
• The purpose of this study is to evaluate the level of knowledge, attitude and
practice of dengue among the residents of Taman Temerloh Jaya, Temerloh. 
• I must be at least 18 years of age and had been living in Taman Temerloh Jaya
for at least one year to participate in this study. 
• I will be interviewed to answer a few questions to complete the questionnaire. 
• The participation in this study will not exceed 30 minutes. 
• My participation is voluntary. I have the right to withdraw my consent and stop
participating at any time. I may choose not to answer questions that make me
feel uncomfortable. 
• My participation is confidential. My identity will not be revealed in the study
result. 
• The data from this study may be published. However, it will be presented in
group form. 
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I have read and understand all the information provided in this form and freely
consent to participate in this study. 
Name: ________________________________________________
IC No: ________________________________________________
Contact No: ____________________________________________
     
Signature: ____________________________   Date:
______________
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APPENDIX B: QUESTIONNAIRE
Ref. No: __________
KNOWLEDGE, ATTITUDE & PRACTICE OF DENGUE AMONG
RESIDENTS IN TAMAN TEMERLOH JAYA, TEMERLOH
PART A: SOCIO-DEMOGRAPHIC INFORMATION
1. Gender: Male  Female  
2. Age:  
3. Race: Malay  Indian  Chinese  
4. Occupation:  Medical
Staff
Teacher Businessman
Housewife Others (please state)
5. Educational
level:
Primary
education
Second
ary
educati
on
Tertiary
education
6. No. of
household
members:  
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PART B: KNOWLEDGE  
No Question True False Do not know
1. Dengue is an infectious disease.    
2. Dengue may lead to death.    
3. The vector of dengue is male Aedes mosquito.    
4. Aedes mosquito has stripes on the body.    
5. Dengue virus can be transmitted by:  
(a) air    
(b) water    
(c) mosquito bite    
(d) direct contact with an infected person    
6. Aedes mosquito breeds in dirty water.    
7.  Adult Aedes mosquito can transmit dengue virus
into its eggs.  
   
8. The peak biting period of Aedes mosquitoes is:
(a) early in the morning after dawn    
(b) in the afternoon    
(c) in the evening before dusk    
(d) at night    
9. The common symptoms of dengue fever are:
(a) rash     
(b) eye pain    
(c) diarrhea    
(d) headache    
(e) high fever    
(f) numbness    
(g) joint pain    
10. The spread of dengue virus can be overcome by
removing Aedes breeding areas.   
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PART C: ATTITUDE
No. Statement Agree Disagree Not
sure
1. My family can help to prevent dengue.    
2. My neighbours should have the responsibility
to prevent dengue. 
   
3. Family members should spend some time
during the weekends to remove Aedes
breeding sites. 
   
4. It is my responsibility to make sure that there
is no Aedes egg and/or larva in my house area. 
   
5.  Water containers for water storage must be
covered properly. 
   
6. The inner sides of the containers used for
water storage should be scrubbed and cleaned.
   
7. I shall open the doors/windows of my house
during fogging. 
   
8. If my family member has symptoms of
dengue fever, I will bring him/her to see a
doctor for immediate treatment. 
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PART D: PRACTICE
  
No. Statement Every
day
At
least
once a
week
At
least
once a
month
Less
than
once a
month
Never
1. Use aerosol and/or liquid
mosquito repellent and/or
mosquito coil and/or electrical
mosquito mat and/or mosquito
bed net. 
     
2. Check for the presence of Aedes
eggs and/or larvae inside the
house. 
     
3. Check for the presence of Aedes
eggs and/or larvae outside the
house or the house compound. 
     
4. Add larvicides into the water
storage containers. 
     
5. Scrub the inner side of water
storage containers. 
     
6. Store water in open containers.       
7.  
Open windows or doors   
(a) early in the morning after
dawn
     
(b) in the evening before dusk      
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PART E: SOURCES OF INFORMATION ON DENGUE
How do you get information regarding dengue?  
(More than one (1) answer can be chosen)
TV / radio   
Poster / billboard   
Internet (websites)   
Newspaper  / magazines   
Brochure  / pamphlet   
Family / friends    
Neighbours     
Health staff   
Others. Specify :   
Thank you very much for your participation. May God bless you!  
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